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jaaaSI J-iaU. Cj* lOOg ^ Cl I } C0 OH 

=JI .[ jl£b 03/02/2007 ^0^'^ * 

. K c = 10~ 14 M{h) - lg / mol 4 M{0) = 156g/mol 






? ^ Lu JO J& © 

4 AaLaJ'sH 4 jjula ★ 

2008 ^ Sj>_la 


5 £D 



_ « — ^ lrb\yc\_k -> 


0 L^ljxJI 3334 H JoLiJI bbU-a „ _ s",<! \ 


aIaJ/i f 

J ’jo jj*JI bjj] bj^il! JaoYIj bjlil 
• Jb J 4. bj-i Jl bubjill Jj| 

£j^z 3 M=90kg j <ilka Jiib! bi£ jLic-b 0 
./bllbjl SjS Sjbc. aa^ . g=9.8m/s : jaUJ 
0 ^ t < 5s Jia jll JU-cJ! J b. jJ! ijLc. ^i£ | jj 0 
JJaii Jll baLbi a ^ J . v = 2 V7 JUI 2>o 

• bU£ 5mn J 3 J! JaJJI JJ. 

.(Jallj 03) :uLJLiJ| 1 

^ JjJ aJ bk^J J3^a J32 E jA^ IX ^kb -I 
■'^ 'JJ ^ (GBF) 


J^a^s E JJula L g . J-a'q'ilj bsajlk! E jA^abl J^jjj 

b 'i! 



1 a I . 




^^O-kuJl) 4 J V 1 4 ‘*m l , i l 

• (10 [i s/div) 
J_>*YI jLiljjl bjj a) — 
<J Ajjj^oII Ja 
S^OirJr j 

4 -a.^all AjtjJa AAa. 0 
CjLJill (jx jj J bK Xuibo E J^aJ! l(.l.„ j' jj| 

ibJUl 

ojSLuui tAjljL <SjAao bJK,-. 

■ba. Jus tbAajii iblijJ 

JJa^l! © 


: (liqueur de Dakin) J£b /II 

' u2a JLb 3^2 tijjax 3^ 1, ,-J JbU. C-U JJ 

.43^jjji]|j bjJJI 3 jJbtll 

bj^l AUa aA jLi Lib blbi 

.^tjj! bJUi ^ S J00 Jal 

4-^ 0J> ^Lho^al! J jaabl jl£b J3k. J) 
Jj 15° <4jlc3j3liJ| AjjA JkU. cl* Jc. 

‘Jrr'-JJ-kJ >— ilj3J3£ll a IjatAa 

^ 4 

Aj.i jY\\ 


J* 


! ^ ‘ C = 0,238 mol / L jj jb HCO~ 




~T~ 




[ \ / x >j , 

i __iJ i 

r-ib 1-jrb. b(|t — f ' 

I 1 '! 


2 -jsbJl 


( 2 -JSbI) 1 
s jbiVI jU 

Hj 


.^IjljaAV! 

.Jo ? bplix Ajjjj f i bpbj Ajjja s jLiyi aji- 

,a jliiyi oAA J4I3J JAa. © 
.<jj3xJ! ^332 Sj LiV! allA <a.3x J 3L JA^ ^ t_i JC. © 


j* 10mg/ L Jo J 3 U ^1 1 

.S.3J.JI aUjj 4 jLjj Jc. bka l^ /.l l j 

^3 ^34 Jl! -iajLi O 

> Jll Jll HCOJ/CO ;- JbJ 4. J^|l 

pK ir =10,3 Ji-s ‘AT (;1 

oJjLuj 344 3>jLJ ~ J a Aa. Ji'kill JL13A4V Jj — 
45^- tJlj J JIJ3 

<bU^ jkl .(JaoJ) J^JVI j^UJI jl£b J jU . 

. J-aUI jbjll Jr- 1 a". 11 
JJJS! Jcbil! bS^U-J J3I3.JI Jjljbl .-;.b , ,,.,-,1 © 

. (JjLuJI 

• 9.4 ijjLli jl£b J 3 k^, pH bj Jj © 

'ijjlbi 3 j£ 3JJ 4 - Ijl Jl 4^03 1 .3,.,,^ I — 
.Jljbl I g > >1^^ 3 

J J 1 - J^b J3k-a ^Ia^U J3J © 

•C-5J^' J^4 
.(ialii 02) : ^nn H 

ibajA** Jljl t = 0 bkaJll J JJ U... ; 

■6.5 m/s bj 4 ^ 3 ^ JI j.^ 3 . 

•aJ]^ 3 Jiibi sji>]| 33JI jL O 

t> ^ lS: ^ J, j 4 ^'j J bbb JUL © 

bjd 4jAalklLblAUJI Aa. 3 I if=Kv 2 JSbJI 

• 4_ilk^ 

b_&3J| 4 C.3L 3 j JkJ| 4 0 

6. 5m/s biAaJI 
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2008 LjjJtSj 


03 8 go 
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os 10 so 


o ^ t\ ,,, r* ua\ ___ 

r jlLcS (liov) 110 Clil 3 J - a t'ojUJI ^ I ^j]| AaAII £-a l^jjla 


.(10 Volumes) ?yy=^ 10 j3 ^ 


iiUaJI ^^ic. Aj jKJ A^V-ill Sja ^Lx 


:Aj_^)iaj AiJ^laJ pLall jj jlx -a (j ji* ) I 


.(AJalj 04) ifjsjUJI &S 
C>dK “ 

^3 I^Tlx ya Jjla t J_) 4 ^ ejxia y* Ajlj 2 j A/sJp. A_xjj 

< iJLy .a a^ia3 ^Jjal dlLo i Ji£S lOjxC. t 633/7/77 £-1 jill 

. \mm j jjlil y^ 

Ajailjulll ^ lt~- oJiaL*j1a 1I a^ALlxii 1 i l-i ^ -s. i *3 l ^ .'.' ~. l ii 

I^jA Cl a^)la3 l£Loi JaxHuU La-ijc. 


£Vl *UI ciKij 4 k\ju* ^\ O 
sVi (JtS Six Ax^ © 


0 ^jaUxII -iaJJp 


■ I jx£/U Aj jS jxll Axil] 


A_ixiS i. n.i-s. 1 i -s Va“'l l (J j.Ix_l AjlxILii lj © 


. I (■ Loll (J ^ix-a Jy£ JJ jJC. 0 

SVI C.UJI Jjlx-o jj£jJ jJJ*3 — II 


JjK.aH jiSjj j n » ' ) j»j£J k 


^oll ijioa tAxuLalill jC- D 


■ a = 0,080m a ji^a *- 


(3a! JJ ^jic- A A All a.}A JA /<-_! 

? (633mm) 


-all 13 a (jx a-aUK-oll ; a>xll <jl£a . C 0 = 0,20mol.L 1 
■ V 0 =1 7 ,9L jA jal£3ll £ jL3 jj^VI 

-all AjLaC. ^ ali jxj! j31l .^-UjxjII Jj51 jJjjJI J_ia.3 © 

*'Vi-a\ 1 4 q 4 \ ^»'uuaH ^ 

‘afi\ jjj V c-Lall J jW.a J)-iSjJ Lg /t 0 


.(am: 04) :aiU|^l ^ 

(fl * * ^) :^a^LooI 4L±3L*h§ ■ 


jj^all aW4I .1 J±\ a3 Ja /t- 


C& 11 £Q 



■ ■ O — vi\j\isA\ — \r-.W\g_a 71 ir"w\\ 


.(kill 04) :( yLU) 13 jl£- J jtJ ^ s^ol aLUI S jjjISII US ji -III 





ca 12 so 



jgVi\VsA\ k 3 — CLisiiX 


L , r 



^_lo J...-o.^.j ^ laig-ol' jljjAVI l i ‘ 3 

’ U C H = ^(0 ‘ t BA = /(0 : 



. L _^ail E Afl^p^all a Jill 1. 1 U H -J © 
bok^ll AJjljj R ^ajVl J-5UJI A-^ajlia © 

■ L 

l jluli A j.L-Jll aA_^JI ajU. ^ © 

. / - 4/?. i -v aL-LII Ale- A-ab ^ u j. i-^ 1 j ( r,E,R,L ) 



11a ^-Ic ki.jj iCB = lm aJjL CB 

4 * -v \ 4 , X \ i ^ j i vt '-\. j ^3 kSl£ii.l ^_£_j3 pJ>p3I 

. f ^jSLl j AajIj U>^>iixi j (5 j 

4_uIa1uI 4_C.^ai-1 A A LV'll ^j-o (^) p-kjj^vJI £3Al 

.] V A ^ = 12m.s'‘ 

B A LaSdll Er^ (S) ? A — C-^-o a_b~i3.l © 

•jj^Jj O^J 

4^ C A Lilli ^ — 1] (5) J— ^Lj © 

• jjb-j, = -A’hit.s 

. CB jluKoll ^ tillll^VI a j3 iki a.i^J - 
.3 j^l ^3 LtLkil c Ajoiili Alo CB (s) jaUj © 

. (s) ^>11 ^ic. pi _^JI jilti JIaaL 

{(OX ,OY) ^A*-all ^3 iil^p2Lall _jLao-a iljljt-a t_il£l — 

4_LiilL) (s') JJJA 4 L-w \ AjxjVI IkLO I n» .a 

. r 

A J\ laic. j^jVI J] ( s ) Alo^l Ji Ji © 

. h = 2/?; — o ijki Ji\ jf. 

AJaiill Z) 2' n-s. C’ D AjisVl Ailjutboll t_Jjui2kl © 

. ( 5 ) ^ ■>!>!' IaaIc ^ill 

.(&& 04) :yF iLUl <^J1 ^ 
.(cb^-Ul) i ^uj\ B 

Aj j 3 j^"uu<all JJ jlll 3 j-a ^J\C- AajL_j^£ ajb 
3 "nib Ajtljjj iR AlajlLa ^g-ajl ai^lj t E i£j^ill 
^Ac. a j^.Vl oAA> J^>j4 • r = 2Q l gbajliajL 

. ^ 1 ) ^Jb-Aill ^3 3^ Jt-a l j-a il l 


G3 13 BO 



aaXa^itAX XeAX\Sl 


£uu\ 


V j^IS^a]! 4 1 — ■ Q *> ^ j ’. ' ^ lf~. 1 \ \ S.C. l C ^ T' ' l 0 

.^IaJI Jc-lilll ^aaa! VjAs. ^.kjl © 
Jjk-a ^T^-J C, ci^k- «■!-« J>aSj 4 ijfi ^kjt-ll La © 

. V E tj£J j j alSill Ak. t_il — Ja&JI aklk^kjiill 

. V E = 19 , 6 ml JJ ^ jaliJI 4 k£) ^^ic. kaLLall J ^ki 
Ja31a>. f.La Jjkk c, JjaII J)aSja51 ® 

.a jaIxaII 

L>J ^aIxaII f.Lol <Ajla jjjKII Aa^jAII Uu*\.l 

V ^kall AjjLkj ^ k 4 ‘’ p'4 k l 4 4 a 1 L ^ ^ a. 

S jj—ka j njC- A a^La^Vl A_JLu3 ^1 •«* ^ -^.M /) •* 

2008 


Ak kj/Ii _jll ^ AjJjkall ASlkjl a_AjAi.l 0 

. t = 4 ms A-k^Ul 

.SjIaII X k ajIa *kiA3 ^AxaaJ © 

,(4jaij 04)£JUU| JS$ 

(fL^M_£) :iLu»>Lo.af tL^S-uay ■ 

Aj^ika JLaC.1 A ^3 aLlakJlj a-ljJjkS! aALa Alkul i._ lU-> 

Aj^jjajjjKll A_ak.jA]l Aa-i_*a (_ja a£Ia]I CjIa^IaII ^AaLa 
dul£ ^^aIIj li? 3 ^ ^La (JJLi-a AaJ ASILl) I fr La k j ^^kll 

. 11 ° ch 

C/, ^La jk- j' 

jj] ^gic. f, jL cjAll (-jjjallkJI (jak _>Lll gk) 



aaL 03 ~ ^u^jkj ^ Jc- t^LhJLjuuJI 


.(SJaaj 12) : 

.(Am 04) : Jjkl Qjj*ZJI ■ 

^jjjIa eAlc. ei t till jjl'n4>il (jAia^k 

^>.^-<11 |aA (JkJI aJ A-slak (JjLui _jA i(jAiil 

. JkJ! ajjAj 

t^kll JjLi-o Qja 1 0ml — 5 pH — 51 ^iaSa 

(JjAaLo jaAiS t c = 1 ,0x 10~ 2 mol.u' j — a£ jaII ^3 

. 2,9 k<uill ^1 pH —SI 

\ 1 AjJJ ^jnl ml~^j>l^^. Jc.Ul1]I AJaI*- 4 L_Ll£l O 

.^UJlj 

JaaII (j-aaAiJ A_ijIAaaV 1 aALall A_ia^ (JAC. © 
.AaaUaAI! ^U-vll ^aSiII 

Ajljkj (JjLxaII ^1^-111 ^^a]! jaS J ill (J^C. © 
.^jkjja^Vl) ^jaajjAa^JI 

AaAA: A_uk ^rlntal j (Jc-IsaII (^jI^aII ^AAill ^jAC- © 

HC 0 2 H/HC 0 - ; ^jjjLaI j (jAaAA^ AajIaaII ^Jakj 


.a_jAjJoki AAj^la j iJ 33 !-^ ^l- 0 (j-° -^1 J 

^jJc. (jliAVl ^A AA-8^1 a]I Ac. JA2»A (jAJ jlA (JaIIa A*_J 
• A-a_jl*All aAA Aavj-o (_^Aa Aa3|^)a] Ak^jlll a_jjlxAll (JLa»A>ul 

jASk. &Ia (Jj-a V { = 2ml ajA3 AA-a^til! ^kaj 

200ml A a>,\ jA^ C 5 ^ Cj a 

( K + , I j jAiiilA^jAll A JJ (J J L^a (_j-a AAa£ a! I J — slkal j 

.SaIaJ^j 

(j<8 !)Uli 01 _>aU Ijalkal (jjl j^k ^ jll A»J 

V jl-va AaI % tall Aax^^IaII ^kaj IaA*J ««Lud]l 

JjaII aJySjA (2Na + ,S ,0] ) jajjAjAAili CaIaj^>aSjja] 

Jj CaIaajaSjaaII J_jLsa AJAkal . C, = 0,1 OmoLV* 

. 3bI£a]I A kV) (J ^^AAk. a^)ka a^)ia3 ^ISli 

JjVl JcUaII ^ kAk-kll 'J Ckak I a] 

:IaA a jaII ^aJjaII^ 

^ jkSjLik]! qiaaaIJuII ^jlj CIO" / Cl~ ; /" // 2 
:IaA (ijjl*All ^llil) ^liill cjoliSll 

S 2 O s 2 ~ /S 4 Ol~ ; r/i 2 

Mr-1 a"' 11 4 jll aIaIxaIIj (JAaIaIxaII AJlaSI © 

•JjSm 

aia^IaII A_ilkal IaIaI ? csk^l u>551 i_J5c © 

? SAljjj (^ + ,/ - ) 

.^a_jAl*All c.ljjlj (^^1 <_i c, 5-auiil AiAk-a aja£I © 


03 14 go 


^Yi\lkA\ — \eW\Su_S 


x(r)= X m xos^Y~t 4 


I Axa ^ j X m All jl J4AYI A-xjoi lalu jac. /! 

.^LajY' 

a j Al^j ^ a \ I 77 Au^aalfLaull AaUo]I '—s j i— a 

E m = E c + E p :AiY-*ila 

k A-1Y Aa jl jg I I 1 I 4_i^jjl£_La]l aJIJall a _jlaO L-iaSil — 
? Allkll eAA 4-aa3 ^ La . Aj.J 
J^s 1 aAaC ~ w.-^l l 4x-jjwJ 4 aa3 — allal 

. X = 0 JUuulla 

. (Jalij 3,25) : AJI1» I “ 

^ Jr, X^ l A"' jjUa Ja'I"' ‘LaAslail Auk._jai]l (jl ^)Aa jaia O 
jc. jl Axaa jaaaala j yLia'i jaa A j Alla Jaa*. J_jia> 
.1 AaLaa La^U 


.(ilii 4,75) tiylill CH^aill ■ 

AalaLa. cAJaSLSI Ju£a (j-° OJ* 3 a) ^ ^ 'J 

. k Auaj ju Alula j A. S x ^ aLLLa jac. 

W 1 t ^ Q a l ^ jjjjua ^Jc. ^Aa__jl_lil I AA ^ si U a 4 

~ . n-a 4 4 jU i Alula 4 Wan a" iiu AuS^la 

a£ j^u ^ jSa jl AuSLaaj m = } 70 g A U")5\ a . tL u a 

. A-lk^l 4 nl m\ \ 


4-^1 


J l UaI I J;-v in* C 5 lc. J j)j.^i-Jla a_Ualla j .)g >1 ^u aaua 
^ JuaaJI J ; ju jll AJY Aa ^auaJI Ajlkc. jSi ja! X 
: JILII jlnll 


x( cm ) 


.u_Sjia J£ AaC ^al£j«jl AuwjaII £jAaala 
4 jxTi j L_alal j l_sIa A 4£jaa A*a 4asLj-all oAA jLuaa 
4 ajjA ^ jj aj — &Uoll .l^aaial <iaLaai jgiki 1 

■T 0 ^jjA 

1 4 jALuLS JaaJa L J AJY Aa 7’ 0 o jLp j' “ 

.JaaLI lAA J jla t _ s Ac- ojUuLU v jLiaaVI Ac . jjuj 
j j<'V; ^ ^ 4 cA_maa AajAsiLall A^.^a!II Alaal^ lil © 
c j jAll I AA J^Lk jAa'Vu . T jjAlla I g >i iSii AiaLaas 
. X A ^ ^j>all JjL» j jl mi 4 a1 uix>j 
t J’ A n a I I A^.^aill j jA jaa AaL^L*JI jAj L_ia^l 
J jia ^gic. Ia jUiaal A — C-^jojj 71 Aak.^-a]l Jjia 

• V JaaJ 

LaAac. T j T 0 jaa Jaa ja AA^UJI ') © 

If-. Ajua^atAall j ’e jjoiiaaii! AaaASLLall A^. 3 -oil j^jSL) 
, T : = n x T ■ A-iaaaiL A jAaiLall Jas»LI J_jia 
A^jalll aAA ^ A i. a 1 a. V.).^ 



jl JgJI Ja i (JaLadl Jl^xa'.II 1c. I A I a \C . I © 

. , j l"' A -n. 1 jja ? a AaI A.'Ia 

^jIaII jjAll JlLaa Aallail alal jlaaJI j a J /i 0 

: j' 

”■-»£ ■ 

? T 0 = 2 7tJ^~ • 

V m 


T ° 2 n\k 


* j' C5^'^ C ^ ^ 

. k Ajj^-ail (Alaala A-aa3 ^r'lVnal j JT 
: J£aiall j-a ^A ^jlaall ^ WiaII Aula jll AjAlxaill © 


ca 15 so 
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^ vW OJAX ^ \rW\SL— a n r~m \ 

C = 1.02" '//;/ • J=*H AiifLl! — 

lAjjiil 4_ll^all JiSiH — 

0 = 16g.mor ! , C = 12g.moi~ : , H = lg.mol 

^yd A ‘Or. JLsAaJJ .al^ axl\ ^»l3 4 ciUj; 'll 

J jl-s /\ \c . J jzj jxJ 2lll Jya 10 

i 

. s ] 

J jW^ ll ^ V, = 20ml l^=>^>- ^ ^*-1 

| cJjSjj 3 J>a AJojJjJ a 3 

^j[A ^aUa^ll ^ jl& .c = 0 lOmol.L ' 

. 1/ =17,0/7;/ : y> 33 ml' A^ 

! aJDU Ijj^a J yjj^ ^ ® 

^jAaC. A^ilall ASj__Ji 1I 4^i>}x2^2l 

. 0 jjlx-all j AjA<a!iil 

Jib V ^ jLsTii! J=JI AjJa^-aJi. A-a* j3 0a © 

J AilkJI ^_lo A_j £5L<J vljliu^l (JjUa^ £ J^' 
V ^jh^xAi L-0 Ajl 

Sjj_Ju j jc . A j's U.Nl 4 jajia^il * 

2008 bjj^ J 


c?a 17 so 




JaYi\isi\ pty \rW\g — a 


| 0,25 
0,5 


0,25 

0,25 


■ 4 j’i*\ /'.''ll Jlljlc-VI jjalajj • 

Z = 88 + 2 = 90 

N(t) = N 0 e~' J © 
:Aiaj N = 10r- mol t = Z //2 ^ 

In 2 

2 = = 9.2X10 6 an- 

t/2 


0,25 

0,25 


0,25 

0,25 


o J^Aall 4iL)lc. v 0 

• J>JI ^ 

jjJI j jlo'ii (3^y AjV Z*4 — 92 © 

Z 5 — 90 

.a £■ jj ,_>a ^U2ul JaLij :(1) • 

•P - 2>° (^^“J :(2) Jja2i2l • 

•P _ -S=>9ij :(3) Jjaall • 

.ft ij-a ^jC-UJij JaLij :(4)Jjaa2l • 

dN(t) dn n e~ Zr _ 

A {t) = -^m = °-— = XN(t) © 

at at 

A( 23Q Th ) = A( 23S U) 

X M J'h).N( 2M rh) = m 23 S U).N( :!S u) 

N( m Th) M : “U) 

tt, = — 777 = cte :<xo < 

N(~ U ) M Th) 

•QM 03) :>iJLU< " 



ma — 1/ ‘ 4jl Ja»Jl j^^ya A 

(jj.wkj! a — *ita J1 — &aLi md = P+f + jr 

•u]^ ^jaLill J J"W A \ ^jic. iaULuVI J 

cl 2 x k dx ■, , 

— — = g ( — J :<l«j ma = mg -lev 

dr m dt 

A. i lJax ^ A 1^-v. Ja j)’a . n 4_ilju ^3 © 

t5 aa>. iill£aa.VI Sjl AjI jjaS <LoaJ| 4c.^uj Ajljpj 
( f = tng ) ^-Isj a_j3 Sa 2J l^jAki ^c_u^aj 

(3aj v = cte :4ak.j IF = md = 0 :ai<sj 
. 4 ii i-i» ii 



A tsa*t | 


0,5 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,5 

0,5 


0,25 

0,25 


•(ilaij 12) : Jjitl sy>l\ * 

.(Jalij 04) : j-jj-q-lJI ■ 

Zn 2 ' Zn j Cu 2+ /Cu 0 
Zn = Zn 2+ + 2e .© 
Cu 2+ + 2e = Cu 
Zn + Cu 2+ = Zn 2+ + Cu 
\Zn‘ 


Qri = 


Cu 2 * 


ala^Vt ^ jjlajll jjfLj AlLJ K>Q ri 
■ fZ 4 Jc.'Jal] 

Zn 2 + Cu > Zn + Cif~ 

Q = UAt = 0,4.3600 = 1440c f\ 0 


SAIaAVI AilaJI 
tp = 0 


Zn + Cu + = Zn + + Cu 


2F >M : jx 


Q = ^ = 2xF 
M 


M 2F 2.96500 
n c.u + = 0.1 - x = 26.10 ' 3 mol 
[cYr + ] = — = 26.10~ 2 mol / L 
n Zn 2+ = x + 0.1 = 1.74 mol 

[ Zn 2+ ] = = j 74 j 0 -2 md / L 

• (^ 04) t ^LlH J_>. m 

lAjl_Jaajl AAloJ^I aAxJt jA ^xutll i- ° ■ ^ '< 0 

. 4_x2la]I a^lx]! 4 _lo^ i 

t V2 =15.\Cans i-jlnlt Ja 

230 z Th^ 4 2 a+ 8 gRa © 

:aX61) 3I30VI ^ * JaLia^j! ^.uiajj • 

A = 230-4 = 226 


GS 19 SO 




08 20 K> 




03 21 SO 



_ o— — 1 eA\\2i — k ■ 


0,25 


0,25 

0,25 


,l2i O _lo 


/d\ jUll © 


>^1229 4 Aj^jdl aIIaII jiaj ' — / 

?mi.a) jlg-=». (=-4 J C$ E J. +.'i .a l l 

•L>°j^ AT^Aj ^LjJ^fdl jJjdl TyU-aJ 
• 4 \ 'C' l .I ajLiiiVt + i— jLuia. 0 
: To gr^jll jj^' v>E^ * 

T 0 = 5 x 10‘ 5 /2 = 2.5 x 1CT 5 s 
F = 1/T 0 = 4 x 10 4 Hz 

: X JjE '— ^^>*4 0 

T^xs J j ^jJJ 4jjijaus ^Ji. ^- i a i\ 

•lia'-P ijz u'Jw 

-\ 4 -N. jj.aH 1 ^ a l-i 9.0 ^ \W 4jjLuix.Il 

*-^'j L?JJ^ 

X = v/F = 8.5 X 1 O' 4 m :<£k*l\ I^aI 
H jAa^dl ejLiai] O -II 


SjUiVi 




S jUil 

(E)j^| 


i / 

-T 


- 4 - 


, v--|- T 
1 ^ “ / ~ 


JLLrL 


^jLau jajuiaII Jjj 3 j-' d^'j - 1 c 5 ^ U^ 3 ^' ® 
X, A=k_j 4 l JjE jai 

d = k X 

di AiEa 4 l jjS j ^IjL ^ © 

d i = X : <i-i j k= l 44 Cy* 0^4 k 1 y -^- 3 ' 
X = 2.41 x 1 O' 2 m 

jlc. Aij (jj^sll (4 jaNM jdalul Ac- - 

: dy-d (+*44 

:<0 a=>.j 41 Jjk> * 

To = Vo T 0 

; ^ j Tg \ 1 jlc. ^3 4 -jj j j. ^l l Ayk_j 4 l (J jE * 

X= v T 

v = v 0 X / X o = 964 nTs 


0,25 


0,25 


0,25 


0,25 


[HCIO] = [cio - ]/ 80 : jl^b J_^ ^ - 
[HGO\ = [GO- j / 2540 :J 2 J4U ^ - 
[HCIO] Daki „ /[HCIO\ J2 = 32 

i^l ja£I j)l£b J jia-a ^ (jal j4l (j >» . a-2 1 Aia j 
jI£Ia Laa 4 J 2 J^L?- «■ La (_4 41a 

. Ailcli jiiki 

.(Hi; 02) ^iin a-^^ut j-» ■ 


% 


:J£44 © 


772^7 = 21P AlLkjtJI jflja i_3 JjX» n © 

^Axai.J Axil a JLaAL ma=P+f + n 

: jU J jlili JjSLiill j j-k . 4 1 ^jc. JalUyij 

cl 2 x k ,dx. ? ]2 

= g ( — )" :Axaj ma = mg-lcv 

dt 2 m dt 

AliUax ^ \Lw\ll 4_Lo^k da^kiji AjIAj ^3 €) 

o ^3 Ajljj43 AlLardl Ac._jjjj AjI _ j4J 
^ j~ = IHfy ) ‘ : ^ ’ l ‘ Q ^ aAjld Aj^LaLa 1 £ )■ Al u^*a .3 

.'LF = ma= 0 :Alaj 
.AlUaxJI lAia V = Cte a4& j 
; 4 ^-s.\ l Ac. ^ui]l ^ __jL Ajc. O 

mg - To 2 = 0 <=> k = = 20.9 kg / m 

v 

/ = 20, 9v 2 

X= Jv / ^ + V 2 r 2 :Alaj x = x,+x 2 © 

a: = ^24tdt + 6,50 

’.|r ;;2 j +6.5X60x5-59 

x = 14.9 + 1917.5 * 1932m 

.(Hi; 03) : 4JLiJI ■ 

E jAuaaall IaaIjJ J1& ‘Ai.j-all AjiAaE ©-I 

, 4 ^ 5qT ^ t 4 ^ ^ 4 4^^ 


22 so 



,i = — => n = => n = 0,1 144mol 

V li 


.(JbU&j 04) :^JUt / 

:^ju>>LoJ^I d it u">$J( fqiili 4 ^ ; ui ■ 


— \ci\\2L-a -i r" \m\ . 

jla A.l<S Till I I .(Jalll 04) :^U| s^\ & 

44mol CfcLH^ J-** " 

:(S) J jkJl jwW4 C4lj^l /! O 

- (50mL) ^ - (lOmL) i—U 


(lOOmL) aV 


. NaOH 

(Cb=0,10 mol/L ) 


(S) Jjl- 
(Vs=20m W 

l) H- 



,«) + RC^-:E 

dt 


t .(t) = A(l-e- T ) 


t „= xln(E/E-U, 

( to- x) to ,> jLj T J 


:uj^ Vl/2=10mL :$\<ti\ a^ 

PKa = PH = 4.7 

CH,COO‘ + Na + + H 2 0 > f\ 

CH3COOH + Na + + OH" 

:(Q r ) Jcinll 

|CIl 3 COO] 

V [Ci-IsCOOH] [OH ] 

[CII 3COO ] [HjOl 
Qr = [CH3COOH] [OH" ] [H 3 0 + ] 


( V b =20mL , pH=8,6 ) f\ 0 
CWV C A' b :jal£2l - 
(S) jj — 

C s = 0,1065 mol/L 


C=10C S O 1.065mol/L 
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\W — Xr2\\3_a _ 


,- R( - — - - X I 

dt 

r = RC j 

o-! 


c- r 


0.25 


0.25 


0.25 


i 0.25 


AB dt 
r ~ RC 'j a 4aLi.liiSI <Ll*-3 J3 j - 

.aJjiLxx]! ‘yz -222! s 


:j\ ^ iU = R-l ?j Jji'i > “ 

[«M*']or 

^ ' c// 

icHiwm' 

|A>( | :A'J.|(| [/j :ji 

J^j -M ^ r = ROO^X 

.oxxo 

u AB =E(l-e 7 ) © 
du ,„ E E -- . . •. 


i O Q.X-. UOH ^hOooll ^-3 ,_p3Jj*j2l 


0.25 


• / •: h-e r =£ 


j 


<bl*-ajl 3^3 II .,H — E( 1 — e ) • j-] 

iabJI lju31 .be. ( *3 j'Jsj 

: L»& > : j'iaaII 


, = E 




R • ( ' 


, =100F 

, = 5.i i >. 1 u > 


A Wi?*^ 

*4 

0,25 | 

: $yil\ sX 

:J 9 5?t “ 

1 

i i 

0, 5 

nc oon nc oo jcu x:oo > ei-EtOo 
CllfOOliaq ) = cnx:vo{aq) + ir 

1 

0,5 

HCOOliaq ) - 11COO (aq) + IE 

jjj J c-lsll! ^Xc- J^.-vj © 

qya U*0 0 Vi Rjl jj2l23 

0.25 

011,000- (aq) + 1100011 (aq ) = 
IICOO (aq ) + 07/ ; 00011 (aq ) 

: j ^ © 

0.25 

Ka , ( IICOOH / 11 COO " ) _ 10' rk< " 

0.25 

K ~ Ka : (c 11 ,00011 / 0X1,000 ) 10~ pK: 

K = ^~^ 

1(0"" 

:a3I CXJ\ 2JU1I Jtl&ll 0 

[ HCOO ]■ [OH ,COOH l 

Q " ~ [on x oo | {iicooii | 

0.25 

f 2,0x10" (2,0x10" A j 

a , = rzz4ZLZi =1 

0.25 

f 2,0 x 10"- | f 2,0x10- | 

1 

. - . 15 Jc-lioll S. : Q r , < K © 

0.25 

■ K ^Xlu ji i^Jyj jj' j2l! 

j51 4J 2lUall ^ jj — ^ 

0.25 

. i ojlln-ali . uxo^. 

chhmJI lM- ■ 

® 


“pi + “ -IB + 11 B\! + 11 UP = 0 

0 + it w + R ■ i - E = 0 => n AB + R • i = E 
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o \nW\g— a a r\m\ 



0,75 - 3x max =0=> x max = 0,0 5 mol 
0,25 : Al jj-a aJj£ w 

m AI ={l-2{0,05))x27 = 24,3g 

: Zn (j * 

m Zn = [0,2 -i- 0,3(0,05)} x 65,5 = 22,1 2 g 



0,5 

/S © 


2x(m«Q +S/T +5e" = 2M?f + + 7//,o) 
5x(h 2 0 2 =0 2 +2IT+2e) 

2MnQ +5H 2 0 2 +6H + ->2Mn~ +50, + <5//,0 

; A U*\ C* j|\ \ -Vie. \ \ v\\ i cilSaJj 

5xC e xV 0 =2xC K xV Jl 



0 25 d&iG ^-lau^Vl *UI JSS& 'j! © 

(jV J^jLl (j^“° LS^ I © 

0,25 

. v-2jj jaSl (Jc-laiJ! (j+>4-*k 


G8 27 SO 


0,25 



jaVi^rsAX ^ — XrA\\s_ 



{1-cosO) + v 2 a = 12,20m.s 


I A 


+U-fxBC=-n 
1 (2 _.2\ 


- = 35.70N 


BC 

p = mci : jLuiAji XjjiUt-o ( 

vZ „ 


A 


& 


D* 


c 


T V y 
a x = 0 : Cx 

x - v c t = 2,5 Oi (i) 

a,. = g :Cv 


v = Z g p = 5 p (2) 


= 0,8X 2 <= (2) J (i) 

:CC' = 2 -0,5 = 1,5m © 
v = 0,15m <— 7) -Vic- 


- = 0,555 


© 


a- = 2,5/ 

A_ £) = 

x D = 2,5 x 0,55 
* 1,37 m 




E = ill + r)i + L — :E ljLua © 
V ' dt 


0,25 


0,25 




T f\R-,P 4" ■ 




R 


25 


= md c © 

: (ox) Jc- a&UJI oi* XUuX 

/' • R ■ R ■ ma G 

dx 2 


- T = »/fl r => -/ca = /; 


t//- 7 


XT = 2s : jIaiI' >1 / 

/ = 0 :(2) ,> /<- 


Ppe = — /cc". 


2 E Pc 
X; n 

= 2,57V/ m 


, 2x5 x 10~ 4 OCAr/ 

k = = 2,57V / /« 


= &>- = T 2 => wj = — ~ ::j — ~ 0,2 J kg 
n 2 10 


= 250g 

56j=X XjUXI € 

X = X m cos(/y/ + 2 ) 

= 0,X = X m =>cos(p = l^xp = 0 
1 = 2 cos 7ti{cni) 

l-i t 



CjJLxJI q * t ( jJ->- 


X_L^ A_il_ys X ^' 1 I A. 


E A + E, 

1 


2 + mgh - 0 


E n:d ; v =E B 

1 
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. /, ^Uj JfLUj <= ^,'nll (jjlll © 

cio- Jj sjUjj (k\i-) 

.UK 

; ill © 

2 S 2 0;[ aq) = S 4 0 ~~ + 2e~ 

I : +2e~=2r 

2S 2 0;; aq) + I 2{ttq) = S 4 0l U/) +2I M 

^alKUl a Uq~i ^-^1j ^-Ic. <, q ^t"' i Q 

^ / 2 i KUJ! JjjjSH jjii' frlilkl AjIajj 

.^UKII ^Aua A__j2k. J 

OajjU^UI Jclaiil ^Klll (J © 


ilU 

4l*k! 


2S 2 o 3 2 ( ; q) + i 2(aq) = 

S-lO^q) + 21 (a q) 

4-A1LY! 

° 

C,V, 

«0 

0 

0 

4JUJI 

x 

CX. -2a 

n n -x 

aT 

2.v 

4jLaJl 

X '" MX 

ry 2 

«o " -V mav 

• V - 



. Q V h = 3al£Ul © 

:JjVI JtliU! j* © 

C U V U =C ] V i (javel) 


ry-W W F . 


0,1V F 


2V X 2 x 2 x 1 0~ 3 

=*C, =25- F £ 

^>C, = 25x1 9,6 xlO“ 3 =0,49 moir ] <=V £ =19 ,6ml 

: (.....uii^ j _j_jKil ^KkjKl 

n CB =n{ciO-) 

n cu = CV = 0,49 mol <= 

V 


Ip-llUI pli-a ill <J j i s\ A U-v 1 

<r • c h a 
■ U J^ 3 ‘ = 0 : ilua. 

dt 

E = 9V<=U cb = 2 V,U BA = IV 

:^!U! p Uiill ^ © 
l r BA =Ri = lV R 7 
U CB =ri = 2V ^7=2 
i? = 17,5Q 


<7/ dt 

• U 7^ f = 0 Ak 

dU_ BA __^}_ Ml 

dt ~ 0,002 dt 
di 3500 


= 3500 


- = 200 


dt 17,5 


di F 9 

E = L—=>L=-^ = -— = 0,045 H 
dt 200 200 


7) = -^-| l-e 
R + r{ 


: i SjUc. © 
t = 4ms Aic 




/ = l-e 

22,5 [ 

i = 0,345 A 

: t = 4 ms Aic. Uj>kU! 4ilkl! 0 
E = ^Li 2 = 1 x 0,045 x (0345) 2 
E = 2,68 x 10~ 3 ./ 

• ^ L>°7 4ajIj i ., lug © 

r = — — = = 0,0025 

R + r 22,5 

r = 2ms 

i>aJ| Jg 

4„tt ■ 

ClO~ (aq) +2H + +2e~ =CI~+H 2 0 
E_+2e- =2 r 

C/0 K) + 2/L, + 2//L) = I 2[aq) + Cl 7 , + IUJ 
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—LiVi^iiAX — \rW\g 


0,5 


1,00 


0,75 


0,5 

0,5 


0,5 
I 0,75 


1^1 ^lill jjJ s jUc. /! © 


- 2 17 


T 0 = 0,6 s :jU! jx /«j 
:<j jjxll 22 jIj 


T - =2 *iT= 


■ T; = 4 n 2 — 
k 


k = 4 n : = 4 n 2 = 18 , 6 N.m~' 

Tk (0,6)- 

X m = 2,0cm : jLnll > f\ © 

x = X m i t = 0U1 :dllA UAj 

X = X m ■ COS (p 0 =7> COS <p 0 = 1 : 41a j 
<Po=0 : jil 

: Jl j^ll aAuIIjxII aSUJI SjU /u 

7 , 1 ,7 , , 

E = -m-v~ + -k-x‘ 

(AjJlxLili V OlijOi-a 4 i'iK 'a ll 4q 1 Pil l 

E = A 

E = -k-X 2 m 

E = -x 18,6 x (2,0 x 70~ : )"’ = J,72 x 70~ J / 
t X = 0 JliaxJI La-lic. 


^ (Jlalj 4. la >11 AiUa 




A-LaJ^iC-l 42c. \ 


AsjJlxx <ial£JI 4iUaJI pi.i-vll 4 j<j^ 11 4<il Ull 
■ ^-l-i^xll lilj .V'.r. 

E = ~m v 2 =>v= 

2 m ' V X „/ 


^Jasla 


2x3,72x10 ~ 3 , 

” 0.170 =2,Cm - s ~ 

:CJLUl j-tj-Q ».M J_»* ■ 

lljlj a_llA4 4$^^. 4_>^all J -v V\ © 

.T 0 i4J! JXl 2L AiLxxll 
2L 


D - 2L = 


' T o => A = 

A 


=> A = vT © 


® 4jUvJI aAA ^_3 jx^l Jjlill © 



4 a * 1 1 


0,5 


4J atfl 


: J|31 <>»n ^ 

; J^l J->» ■ 

:L*a l _Jc.lill! jtiSjLixl! jfi 21 nil © 

HCOOH / HCOO- jCH 3 COO / C// 3 COO’ 

^jllUjuall © 

CH 3 COOf(aq) = CH 3 COO (aq) + H + 
HCOOlfaq) = HCOO (aq) + H + 

(j2wi Jolilll 4taljix ^^Ic. © 

2>« la^Lkjl Ijl jj 2 tdjjjlinxll 

■ uA- 29-292^ ijAjlxxl! 

CH 3 COO~ (aq) + HCOOH (aq) = 
HCOO~ (aq) + CH 3 COObl(aq) 

• Clulij 

K = Ka, (HCOOH / HCOO') _ 10 _/ 

Ka z ( CH.COOH / CH 3 COQ- ) ~ HP 


K = 


\Q- } 

10^ 4 


• J j Vill ^^a2ll 0 
x f = {h 3 0 + \xV = 1,3x10-' xl0,0xlQ- J 

= l,3xl0- 5 mol 

s ^aAc.'l.M ^ AjxSJI oi& — 

• (lOx 10~ 4 /ho/) Jc-lilU 

. jjj jA ^UJjAxl! — 

■ 0 -) ls-* ,=OjJ! 4_uxi — 

-Yf 1,3x10 -* 

z= — = ~ 7 = 0,72 

-Y,„„ v 7, Ox 10 

Sja 13% (jl Iaa j 

.<>1x11 

Jj. ■ 

4jj 12 CluL 4juuill jV Axbkla j±. © 

• jl>VI JOl^ 


ca 30 so 



C-8 3 1 K> 



\r-\\ a, 


(A 'a .Oil ) 


. 4 J-l<i 1 'JJlL Jlij L ‘’ll 1 3* ' ^ 4 -v i -V . ■■ l l 

^ 0 i 

r x r , (\ x r 

c ; , xi; o.i ox i7.o 

( - -- = 0.08 5mol.l. 

T 20.0 

y jjjlj . 

: ^ | 

(’,. --■ 10x0.33 -- 0, 8 5 mol. I . 

:J^1 > J()()g^^ 


i 


//; /00 
’ J ” /.02 ' 


= 9,SinL 


1 009 ^ ^ yi ^a^k sjLa 4_ya£ diljj ^j_j5u3 j 

• y jl- >’il l J-iJl j-o 


/; = ( i 0.33 x 9<V x /0 x <y . 33 x 10 : mol 
m — 11 ■ M =- 3.33 x 10 ‘ x 60 ^ 3g :4Jlo _j 
JiJLa i 3° JiJ! A^.j-5 j!- 2 4-flc. J 

■ vLil S k ^-a l _yni] Jjjlia^a . Ljj ylx^a 
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tajribatybac@gmail.com 

facebook.com/tajribaty 

jijel.tk/bac 


